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ABSTRACT  
 
This research  aims to find out the potential of biomass energy stored in the 
community  forest bamboo stands. Bamboo biomass is determined by the allometric 
equation w = 0.348 x 
D1,830
 (1). The calorific value is determined using a bomb calorimeter. 
The potential energy was determined by multiplying the bamboo biomass bamboo/ha with 
a calorific value. The potential of forests bamboo stand in the district Tanralili bamboo was 
184 clump per ha, the number of culms per clump ranged between 27-63 culms,  with an 
average culms  41  per clump. The total  number of culms 6161/ha. The results of 
calculations based on the age of each culms biomass was obtained successively 16.12 kg, 
17.77 kg and 19.95 kg, with details of the biomass of age 1 year, 2 years, 3 years and 
obtained successively 34225.52 kg (34.23 tons), 48328.97 (48.33 tons), and 26292.68 
(26.29 ton / ha). Overall acquired 108847.17 kg (108.85 tons / ha). Calorific values of 1 
year old bamboo is 4292 calories, 4371 calories aged 2 and 3 years old 4172 calories. The 
potential energy of 1 year age class bamboo 1.46896E + 11 calories/ha, age 2 years 
2.11246E + 11 calories / ha, and the age of 3 years 1.09693E + 11 calories/ha. The total 
calorific value of the stand of bamboo was 4.67835E + 11 calories/ha. 
 
INTRODUCTION 
 
Biomassa is solar energy which is stored by photosynthesis. Biomass is complex 
fuel. The main components of biomassa are cellulose, hemicellulose and lignin, which are 
the main component of wall's plant cell (1). Bamboo is a renewable natural resource. 
Although bamboo was included the group of grass, it has a large size. It functions like a 
tree in the forest which has a role in the development of environment. Because the growth 
of bamboo is rapid and the harvest time is short, it become an important producer of 
biomass. The impact of the utilization of bamboo as an energy resource is very small 
because the carbon dioxide which is released by wood combustion is reabsorbed by 
growing plant that is cycled into firewood later.(2) The officially number for the use of 
biomass as an energy resource globally shows that it is about 13% of all primary energy 
used.(3) 
Bamboo is a perennial with the stem has wooden and jointed substance which 
commonly grows as a tree. It is often compared with wooden plants and having the wood 
substance. Bamboo is generally having the hollow stem, complex and branched rhizomes,  
petiole's leaf sharp as a knife, with prominent coated organs.(4) According to Ohrnberger 
(1999), bamboo be able like tree or herb. Bamboo is botanically not a wood, chemical 
components of bamboo are substantially equal to wood and proportionally approximetely 
equal to wood. (5) Although bamboo is a biological plant is grass not a tree, if it 
associated with the definition of the FAO Word Agency (6) that bamboo and palmae 
forests have a high criteria and crown cover are met as a tree. 
Requirements of plants as an energy material are preferably to fast-growing, 
drought-resistant and pest resistant, and easy to harvest by mechanical methods (7). 
Based on morphological characteristics and fast growth, resistance to pest and diseases 
and enable to be harvested every year, thus it becomes feasible to be managed as a 
bioenergy (biofuel).  
Research Methods 
 
Analysis of the potential biomass bamboo stands. 
The total potential of biomass bamboo stands is measured by selected allometric 
equation. Based on estimates of the selected biomass equation models was w = 0,384 x 
D1,830 (8), then we could determine the total potential of biomass from bamboo forest. 
While the way to convert it into kg/ha was all of the bamboo that had been found in the 
research plots. Than it calculated the biomass of bamboo through estimation models of 
selected biomass for each part of bamboo (stems, branches, twigs, leaves, and roots).  
 
 =  
 
Description: 
WT= Total biomass of bamboo stand (kg/ha)  
= Number of  biomass (kg)  
 = Total Area of sampling unit  (m
2
) 
 
Determinate value of bamboo calorific 
The bamboo were cut into chips then they were dried. The bamboo chips were 
crushed into powder for further were sieved using a sieve of 40 mesh and 60 mesh. 
Bamboo powder which was taken is the powder that passed 40 mesh and retained 60 
mesh. Bamboo powder was inserted into Parr Pellet Press to be made into pellets. Sample 
was weighted, and the weight of sample was recorded. Next, the sample was fitted with a 
wire which had been associated with electrodes which were then placed into the 
combustion bowl. The circuit was then inserted into the cylinder bombs that were 
previously filled/wetted with distilled water up to a height of approximately 1 mm. Pure 
oxygen (99,5%) was then filled into cylinder bombs up to a pressure of 30 atmospheres. 
Cylinder bombs were then put into the pot cylinder that had been filled with 2 liters of 
distilled water. The cylindrical pot was then inserted into the cylinder mantle, and the 
electrodes were installed. Cover coat cylinders were mounted such that the stirrer can 
rotate freely in the cylinder pot which was containing water, and a thermometer was 
mounted facing into the researchers. Temperature was observed one minute intervals, at 
least 5 minutes for the observation of temperature. During the first 6 minutes was 
recorded as the initial temperature (T0). The tool was connected to the source of electric 
that was 23 volt powered, signed the start of combustion in the bomb. Temperature 
changes were recorded certain a half minutes period until temperature (T1) was constant 
for 5 minutes. This meant that combustion had been completed. Bamboo calorific value 
calculated by the formula: 
 
 
 
Description: 
T0=initial`temperature(
o
C) 
M x 
w
TT
  Value Calorific 01

  
T1=final temperature(
o
C) 
w=weight of sample(g) 
 
M=coefficient appliance, according bomb calorimeteris used(calories /oC) 
 
 
Result and discussion 
The total potential of biomass bamboo stands is measured by selected allometric 
equation. Based on estimates of the selected biomass equation models was w = 0,384 x D 
1,830
 (1), the obtained results as in the table. 
Tabel 1. Biomass  of Parring Bamboo Based on AgeClass 
 
Age Class of 
Bamboo 
Average 
Diameter  
(mm) 
Average 
Diameter  
(cm) 
Average 
Biomass 
/culm (kg) 
Number 
of 
Culm/ha 
Total 
Biomass 
(kg)/ha 
Total 
Biomass 
(ton)/ha 
1 year 81.34 8.13 16.12 2123 34225.52 34.23 
2 years 85.78 8.58 17.77 2720 48328.97 48.33 
3 years 91.38 9.14 19.95 1318 26292.68 26.29 
Total     108847.17 108.85 
 
Table 1. Provided that the diameter of the bamboo's age of 1 year equal to 8,13 cm, 2 
years as 8,58 cm and 3 years equal to 9,14 cm. These data showed that the biomass of 
each stem by age was successively obtained 16,12 kg, 17,77 kg, and 19,95 kg. 
Furthermore, based on the number of rods for each age class were successively obtained 
34225,52 kg (34,23 tons), 48328,97 (48,33 tons), and 26292,68 (26,29 tones/ha). Overall 
obtained 108847,17 kg (108,85 tons/ha).  
The big difference in diameter of culm and number of culm each age of class are 
different where the age of 3 years are fewer in number but greater diameter. In the 
harvesting process there were some of farmers who were doing harvesting more than one 
time in one year, there was also once in two years. This condition will cause differences 
in culm composition by age. The size of the bamboo will be affect as a backup supply of 
groceries from the remaining parent will decrease on the harvesting in excess of the 
growth.  
 
 
 
Table 2. Calorific Value By Age Bamboo 
 
No 
Calorific Value By Age Bamboo 
1 Year 2 Years  3 Years 
 
Butt Middle  Top Butt Middle Top Butt Middle Top 
1 4132 4465 4231 4484 4459 4198 4180 4136 4130 
2 4184 4417 4298 4424 4501 4156 4184 4167 4187 
3 4168 4491 4245 4441 4522 4162 4209 4193 4165 
Average 4161 4458 4258 4450 4494 4172 4191 4165 4161 
Total 
Average 4292 
  
4372 
  
4172 
   
Analysis of Energy Stock 
 
Based on the results of the analysis of the calorific value of each age classis of 
bamboo was obtained that the average calorific value of 1-year-old bamboo is 4292 
calories, 4371caloriesaged 2 and 3 years old 4172 calories. The total calorific value/ha 
each age class=Total Biomass x Calorific Value, in order to obtain energy potential1-year 
age classes 1.46896E+11 calories/ha, aged 2 years2.11246E+11 calories/ha, and the age 
of 3 years 1.09693E+11calories/ha. The total calorific value of the entire stand of bamboo 
is 4.67835E+11/ha. More details can be seen in Table3 below. 
Tabel 3. Result of Calorific ValueCalculation Based Age Class of BambooParring. 
 
Age Class of Bamboo 
Culm 
Total 
Biomass 
(kg)/ha 
Total 
Biomass 
(ton)/ha 
Average of 
Calorific 
Value 
Total of 
Calorific 
Value/ha 
1 Year 34225.52 34.23 4292 1.46896E+11 
2 Years 48328.97 48.33 4371 2.11246E+11 
3 Years 26292.68 26.29 4172 1.09693E+11 
Total 108847.2 108.85 4279 4.67835E+11 
 
Results of the calorific value measurement at different ages showed that at the age of 
2 years have the highest calorific value, then the age of 1 year and the lowest at the age of 
3 years. The high calorific value at the age of 2 years showed that there are still many 
stored food reserves, while at the age of 3 years, the food reserves are used to supply the 
clump and utilization in respiration. Total cum the age of 2 years is also the highest 
number so that the calorific value stored at no more than 2years of age.. 
 
  
Conclusion 
1. The number of culm at the age of 2 years more compared with the age of 1 year and 
2 years old so it has a higher biomass than the age of 1 year and 2 years. 
2. Age 2 years bamboo have the highest calorific value. 
3. Potential energy 1 year age class  are 1.46896E+ 11 calories / ha, aged 2 years 
2.11246E + 11 calories / ha, and the age of 3 years 1.09693E + 11 calories / ha. The 
total calorific value of the entire stand of bamboo is 4.67835E + 11 / ha. 
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